A graphical cost-screen technique for carbon management by Ibrahim, Busari Bolaji
A  GRAPHICAL COST SCREEN TECHNIQUE FOR CARBON MANAGEMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             BUSARI BOLAJI IBRAHIM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITI TEKNOLOGI MALAYSIA
A GRAPHICAL COST-SCREEN TECHNIQUE FOR CARBON MANAGEMENT 
 
 
 
 
BUSARI BOLAJI IBRAHIM 
 
 
 
 
A dissertation submitted in partial fulfilment of the 
Requirements for the award of the degree of 
Master of Engineering (Chemical) 
 
 
 
 
Faculty of Chemical Engineering 
UniversitiTeknologi Malaysia 
 
 
 
 
JULY 2013 
iii 
 
 
 
 
 
 
 
 
 
 
 
Dedicated to the gentle soul of my late father AlhajiAbdulkadir Oba Busari 
 
 
 
 
 
 
 
 
 
iv 
ACKNOWLEDGEMENTS 
 
 
 
 
First and foremost, I would like to express myutmost appreciation and biggest 
gratitude to my dissertation supervisor,Prof. Dr. Zainuddin AbdulManan and my 
dissertation co-supervisor, Associate Prof. Dr. SharifahRafidah Wan Alwifortheir 
myriad constructive comments and unwavering support to the completion of this 
research. Their guidance and encouragement are gratefully acknowledged.  
 
 
Besides that, I hope to convey my countless gratitude to my valuable and 
dedicated wife, HajiaRasheedatOjuolape and my children, Sharaf’deen, Mufihdat, 
Musharaf and Abdulkadir for their patience throughout my program.  
 
 
Other than that, I wish to express my acknowledgements to Alhaji Engr. 
SirajoLawal, Alhaji Engr. Dr. R.O Yusuf, and Dr MKA Abdul Rahman for providing 
valuable and useful information while preparing my dissertation. 
 
 
Last but notleast, I would like to take this golden opportunity to thank my 
golden mother AlhajaKhadijahBusari for her unlimited support and encouragements. 
Also, I wish to express my great appreciation my siblings’ juniors and seniors, my 
step mother Alhaja KudiratBusari,close friends sheikh Nma,Ismail,Bolaji,Sulaiman, 
Sakaki, Alfa Fatai, Abdulkareem Ibrahim(Alfa-kaa) and other unmentioned parties 
who have, directly and indirectly, providing their sincere guidance and support to the 
completion of my research.My father, my mentor, my spiritual-guidance, my pride, 
my valuable golden and diamond…. 
Alhaji.Sheikh.(prof).Sharaf’deenSaadudeenAjara (RTA) thank you very much for 
always been there for me. 
v 
ABSTRACT 
 
 
 
 
Research involving carbon management has received increased attention over 
the last decades, due to the threat posed by global warming and increases in the 
atmospheric Green House Gas (GHG) emission.Improving energy efficiency, use of 
renewable energy and carbon dioxide(CO2) capture and storage are among the 
proposed method for carbon management in the industrial sectors.Previous 
researchers have used carbon emission pinch analysis (CEPA) techniques to plans for 
carbon emission in the industry.  But the cost effectiveness of the techniques has not 
been verified.This research is aimed at developing a graphical cost-screening 
technique for the CO2 emission reduction planning in an industrial site.This method 
employs the carbon management hierarchy (CMH) as a tool to guide CO2 emission 
reduction planning. It also extends the Systematic Hierarchical Approach for 
Resilient Process Screening (SHARPS) graphical cost-screening technique that was 
developed for water system to guide and screen design options involving process 
changes in order to obtain a cost effective system that meets a given CO2 emission 
targets.Application of the SHARPS screening techniques has successfully 
achievedthe final cost effective minimum CO2 emission target for a stationary site 
with TPPset (Total payback period set by designer) of 2 years, targeting 29.12 tons/hr 
of fresh CO2 and 16.74 tons/hr of CO2 emission prior to design.  Using the predesign 
cost estimate method, the system needs approximately a net capital investment of 
USD 556.21 million,to give a net annual savings of USD 333.7 million with a total 
payback period of approximately 18 months.  
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ABSTRAK 
 
 
 
 
KajianmelibatkanpengurusanKarbontelahmenerimaperhatian yang 
meningkatsejakbeberapadekad, berikutandaripadaancaman yang 
ditimbulkanolehpemanasan global danpenigkatanpembebasan Gas 
RumahHijauatmosfera.Meningkatkankecekapantenaga, 
penggunaantenagabolehdiperbaharuidanpenangkapan CO2 
danpenyimpananadalahantarakaedah yang dicadangkandalam sector 
industri.Penyelidik yang terdahulutelahmenggunakankaedahAnalisa ‘Picit’ 
PembebasanKarbon (CEPA) 
untukmerancangpembebasankarbondalamindustri.Namun, 
kecekapankostekniktersebuttidakdisahkan.Kajianinibertujuanmembinasatukaedahgra
fikpenyaringankosuntukperancanganmengurangkanpembebasan 
CO2dalamtapakindustri. 
Kaedahinimenggunakanhierarkipengurusankarbonsebagaialatpanduandalamperancan
ganmengurangkanpembebasan 
CO2.IajugamemanjangkanteknikgrafikpenyaringankosPendekatanHierarkiSistematik
untukPenyaringan Proses BerdayaTahan (SHARPS) yang telahdibinauntuksistem air 
untukpanduandanpilihanrekabentukpenyaringanmelibatkanperubahan proses 
untukmencapaisatu system koscekap yang memenuhi target pembebasan CO2 yang 
ditetapkan. Aplikasitekniksaringan SHARPS telahmencapaikecekapankos minima 
target pembebasan CO2akhirbagitapaktetapdengan TPPset (Jumlahtempohpulangan 
yang ditetapkanolehpereka) 18 bulan, menyasarkan 29.12 tan/jam CO2barudan 16.74 
tan/jam pembesan CO2sebelumrekabentuk. 
Menggunakanrekabentukawalbagiteknikanggarankos, system 
inimemerlukananggaranpelaburan modal bersihsebanyak USD 556.21 juta, untuk 
member simpanantahunanbersihsebanyak USD 333.7 
jutadenganjumlahtempohpulangankira-kira 18 bulan. 
